Twenty-one cases of atypical bronchplasty were selected from a series of 125 tracheobronchoplastic procedures by the same surgeon between 1979 and 1993 and were reviewed to assess the indications and technical problems.
The procedures were classified as follows: Type A (3 cases) was anastomosis between the right main and lower bronchi with upper and middle lobe resection.
Type B (4 cases) was anastomosis between the left main and upper segmental bronchi with resection of the lower lobe and lingula or between the left main bronchus and the basal bronchus with resection of the upper lobe and superior segment of the lower lobe. Type C (5 cases) was resection of the right lateral wall of the trachea with various types of lung resection.
Type D (4 cases) was sleeve segmentectomy.
Type E (2 cases) was bronchial reconstruction without lung resection.
Type F (3 cases) was miscellaneous procedures. All these procedures except one achieved favorable results. It is emphasized that lungpreserving surgery must always be considered under strict observation using frozen section study, even if an unusual procedure is required.
If lung tissue has to be resected, as little as possible should be removed.
bronchoplasty; lung cancer; carcinoid; sleeve resection Various types of tracheo-bronchoplasty have been invented to avoid the unnecessary removal of functioning lung tissue, and standard bronchoplasty procedures like right or left upper sleeve lobectomy have become routine procedures (Paulson and Shaw 1955; Moykopf et al. 1986 ). However atypical bronchoplasty is seldom performed and is not often discussed (Wells 1989 ). This study reports on atypical methods of bronchial reconstruction and stresses the importance of lung preserving surgery.
MATERIALS AND METHODS
From 1979 to 1993, 125 tracheo-bronchoplasty procedures were carried out by the same surgeon ( Table 1) . The atypical bronchoplasty procedures were selected from this series and classified into 6 groups (A to F) according to the mode of reconstruction (Table 2 and  3) . Wedge bronchoplasty with lobectomy was not included in this series, because the procedure is less complicated.
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RESULTS
No local recurrence on the anastomotic site developed in this series. Type A. Anastomosis between the right main and lower or basal bronchi with right upper and middle lobectomies plus superior segment of lower lobe (Figs. 1, 2 ). Acute deterioration with massive pulmonary vein thrombosis in A-1, which was initially diagnosed to be consequence of thrombosis in the reconstructed artery and ischemia of the distal bronchus, resulting from overstretching of the inferior pulmonary vein was relieved by completion pneumonectomy. The unusual reconstruction was successful in cases A-2 and 3. A semilunar incison in the pericardium released the tension on the inferior pulmonary vein (Fig. 1a) . Fig. 3) and B-3, the major fissure was completely ignored. The lower lobe, the lingula and the posterior part of the apical segment were completely resected en bloc without the tumor being touched. The case B-4 was managed as in the same technique. Although the amount of the remaining lung tissue did not seem large, the chest x-ray film and the patient's quality of life were excellent (Figs. 2, 3 ). Pulmonary angioplasty were carried out in 4 cases in both Type A and B. Type of the reconstruction Type C. Resection of right lateral wall of the trachea combined with various types of lung resection: In cases C-2 and C-3, preoperative polypectomy using fiberoptic bronchoscope with electrocautery relieved both acute dyspnea and total collapse of the lung, and also allowed information to be obtained beyond the tumor, avoiding pneumonectomy.
In Case C-4 ( Fig. 4) , a relatively large defect was successfully closed by reversing the bronchus. In Case C-5 ( Fig. 5) , an air bronchogram (arrow) revealed that the bronchus was patent beyond the occlusion and, the operation was started with some expectation of performing a reconstruction. The totally collapsed middle and lower lobes were found to be filled with thick mucous and the intermediate bronchus was anastomosed to the lateral thickend wall of the trachea (Fig. 5b) . The anastomotic line is visible running TABLE 3. Types and cases upwards in Fig. 5d (Tsubota et al. 1988 ). Type D. Sleeve segmentectomy: Case D-2 had an unusual course, in which the procedure was followed by sleeve upper lobectomy for cancer on the same side. He is still alive 10 years after the initial operation. When a lesion is located medially near to the segmental bifurcation in the lower lobe, the basal segmental bronchus must be carefully checked by frozen section so that enough length is resected to eradicate the tumor (Fig. 6) . Case D-4 had a history of repeated pneumonia with a polypoid tumor in the left main bronchus and minimal lung resection of segment 4a was performed. The lack of information about the distal airway was resolved by long bronchotomy (Fig. 8, dotted line) .
Type B. Bronchial resection without lung resection: The large bronchial defect left by resection in Case E-1 was obliterated by direct closure after some (Fig. 9) . The defect in the case E-1 was large and extended to the upper and intermediate bronchi. As shown in Fig. 9c , we used an unusual procedure to cover this defect. An early cancer of the left upper bronchus that developed after right middle and lower lobectomy in Case E-2 was successfully managed by bronchiectomy. However, the small branches of pulmonary artery running to the upper segment had to be sacrificed for technical reasons (Fig. 10) . Type F. Miscellaneous: Case F-1 actually seems to be one type of typical reconstruction.
However, if the resection line extends near to the upper bronchus and down into the middle bronchus, meticulous care must be taken (Fig. ii) .
Technical points
In atypical bronchoplasty, both stumps of the bronchus often differ in size and the distal one is usually quite thin and frail. A couple of adjusting stiches in the membranous part of the larger stump may help to make the anastomosis easier to perform. Inside knotting of the deepest stiches, which is the author's favorite technique, is helpful even at distal levels beyond the lober bronchus. A standard anastomosis is performed using 4-0 monofilament absorbable suture material (PDS II) with a fullthickness bite. When angioplasty is also necessary, which is often encountered in Type A and B, both anastomotic sites must be separated. A pedicled substernal fat pad is suitable for that. The result of lung function test at 4 to 6 months after the operation was compared to the preoperative values (Table 4) . Functional loss of the lung was achieved at minimum level. Fig . 2 . Case A-3, The anastomosis was more distal than that in Case A-2, and was just at the trifurcate of the lower lobe bronchus. Protuberance of the membranous part of the bronchus is due to adjusting stitches as in Case A-2.
DISCUSSION
Lung-preserving surgery must always be kept in mind, or we may lose the chance to retain functional tissue.
On the other hand, the adoption of loose indications for bronchoplasty could lead to a higher recurrence rate of lung cancer.
We should remember that the decision to perform bronchoplasty depends on a Although some surgeon might select pneumonectomy to treat Type A, B and C patients, we tried to resect as little lung tissue as possible and carried out lung-preserving surgery involving anastomosis between the main bronchus and the segmental bronchus of the lower and upper lobe. These anastomoses proved satisfactory although both stumps of the bronchus were quite different in caliber and the distal one was very frail. The key points in reconstruction are to adjust the size of the main bronchus using a couple of stitches so as to make it only slightly wider than the distal stump, to support the distal weak bronchus with the main bronchus.
There are many possible reasons for completion pneumonectomy after bronchoplasty (Van Schil et al. 1992 ). Postoperative complications occured in case A-1, where the reconstructed basal segment, accompanied with sleeve angioplasty of pulmonary artery was pulled up with tension on the caring. Learning from the case, same complication was not encountered by preparing pericardium incision around the inferior pulmonary vein.
Polypoid tumors or benign strictures of the main bronchus sometimes cause complete atelectasis and little information can be obtained regarding the distal airway. Polypectomy with electrocautery in type C (cases 2 and 3) allowed the entry of air and relieved the atelectasis. In case 5 (Fig. 5) , an air bronchogram suggested the possibility of reconstructing the collapsed middle and lower lobes.
A very good indication for sleeve segmentectomy is early cancer developing around the segmental bronchus (Watanabe et al. 1991) . When the lower lobe bronchus is completely resected with the superior segmental bronchus, the basal bronchial stump becomes very thin as mentioned above (Fig. 7) . Bronchoplasty without lung resection is ideal for benign tumors or low-grade malignancy such as carcinoid tumors and mucoepidermoid carcinoma (Frist et al. 1987) . Since these tumors can develop at any site in the larger airways, the surgeon must consider various possible methods of reconstruction, before giving up the idea of plastic procedure and performing major resection. Okike has reported several patients with carcinoid tumors in whom various techniques achieved good results (Okike et al. 1978) . When a tumor in the lower lobe bronchus invades upwards, the middle lobe bronchus is often threatend as in case F-1. When large parts of the bronchus intermedius and the middle lobe bronchus have to be resected, the stumps become widely separated and the distal one becomes small and slender. Accordingly, the incomplete fissure between the upper and middle lobes should be divided to relieve the tension on the anastomosis (Fig. 11) .
The complication occuring in case F-2 indicates how important back flow through the pulmonary artery is. In this patient, the superior artery was sacrificed but the lung segment of the lower lobe was not completely resected. Since both the feeder and functional arteries had been resected, the remnant of lung tissue of the superior segment became necrotic, indicating that it should have been totally removed. 
